Background and Objectives: Mental contamination refers to feelings of internal
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However, if there is a link between physical washing and internal purity, the mechanisms underlying this relationship remain unclear.
In addition to research involving victims of non-consensual acts, research has also examined participants as perpetrators of non-consensual acts. In a sample of violent male offenders (Evans, Ehlers, Mezey, & Clark, 2007) , violent crimes led to a psychologically traumatic experience for the perpetrator through the acquisition of intrusive images and intense negative emotions (Evans et al., 2007) . To experimentally investigate the effects of committing a non-consensual act, the "dirty kiss" method was altered to use a male sample acting as the perpetrator of the kiss . In this study, the victim was the younger sister of a friend, thereby also introducing the theme of betrayal, also suggested as an important component in mental contamination (Warnock-Parkes et al., 2012) . The study supported the major hypothesis, that perpetrators of the non-consensual kiss would experience feelings of mental contamination. Washing behaviours were reported, however it remained unclear whether the negative emotions evoked by the task were thereby reduced.
The Current Study: Aims and Hypotheses
We aimed to extend on the experiment conducted by Rachman et al. (2012) by examining the effects of physical washing and in addition, atonement on contaminationreduction in female perpetrators of the non-consensual kiss. Our first aim was to examine the non-traditional role of the female as the perpetrator of the non-consensual kiss. We sought to strengthen the "perpetrator-effect" using a task that involved a non-consensual kiss with a 14-year old boy, which is recognised to go against sex-role and age related norms (Kenrick, Keefe, Gabrielidis, & Cornelius, 1996; Stewart, Stinnett, & Rosenfeld, 2000) . Further, the male victim is positioned as the younger brother of the perpetrator's friend, introducing the previously examined theme of betrayal .
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The second aim of this research was to examine the effects that different neutralising behaviours would have on mental contamination. This was done by incorporating a physical mouth-washing exercise, and also an equivalent mental (i.e., imaginal) mouth-washing exercise in order to account for the potential confounding effects of using a physical task in an experiment measuring a cognitive construct. As per the earlier discussed model of mental contamination (Fairbrother et al., 2005) , both washing tasks were predicted to be equally ineffective in reducing contamination-related feelings compared to a control condition.
Experimentally reducing internal "dirty" feelings has remained relatively unexplored in current literature. Mental contamination has been reduced by receiving post-"dirty kiss" information which positions the perpetrator in a favourable light (Elliott & Radomsky, 2010) ; however this method is unlikely to translate to real-world scenarios involving a true perpetrator. In an experiment where the participant is in the role of perpetrator of the nonconsensual kiss, however, this changing in the appraisal of the perpetrator (i.e., the self) may be facilitated by atonement behaviour, in which the individual makes some amends for their perceived misdeeds. Incorporating these findings, the current study also included an experimental condition in which the participant made a reappraisal of their character after atoning for their transgression.
A series of a priori hypotheses were proposed:
1. Mental contamination will be evoked in the absence of a physical stimulus using the non-consensual "dirty kiss" task, as measured by an increase in feelings of dirtiness, urge to wash, internal negative emotions and external negative emotions.
2. Neutralisation behaviours (physical washing, mental washing, atonement) will be ineffective in reducing perceived mental contamination, compared to the control condition.
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Method

Participants
The sample consisted of 80 female, first year psychology students who participated in exchange for partial course credit. Random allocation resulted in 19 people in the mental washing group, 19 in the physical washing group, 20 in the atonement task group, and 22 in the control group. Ages ranged from 15 to 60 years old (M = 23.72, SD = 9.93, see Table 1 ). (DASS-21; Lovibond & Lovibond, 1995) . This 21-item self-report scale measures symptoms of depression, anxiety and stress experienced over the past week on a 4-point Likert scale. Internal reliability in the current study was acceptable for the depression (α = .79), the anxiety (α = .72) and stress (α = .78) subscales. (OCI-R; Foa et al., 2002) . This selfreport scale contains 18-items measuring the distress associated with obsessive-compulsive symptoms across six subscales of checking, washing, hoarding, obsessing, cleaning, and neutralising on a 5-point Likert scale. Internal reliability in the current study was good for the overall instrument (α = .84), and the washing subscale (α = .85). (MCR; Herba & Rachman, 2007) . The MCR is a 29-item questionnaire developed to be used in conjunction with the "dirty kiss" audiotape to assess three indices: feelings of dirtiness, urges to wash, and negative emotions on a 5-point scale from 1 (Not at all) to 5 (Very much). It also includes three manipulation check questions MENTAL CONTAMINATION 9 (e.g., How easy was it to imagine the scenario in your mind?). The current study used three variations of the MCR to avoid repeating irrelevant questions over three administrations. Each participant's urge to wash was assessed by averaging their urge to engage in the five washing behaviours from Question 4 of the MCR. In line with previous research (Elliott & Radomsky, 2009a; 2009b; Elliott & Radomsky, 2012 ) the negative emotions associated with mental contamination were separated into two components: internal negative emotions (mean of ashamed/guilty, humiliated, afraid, sad, and cheap/sleazy) and external negative emotions (mean of distressed/anxious, disgusted by your behaviour, and angry).
Materials
Depression Anxiety Stress Scales -Short form
Obsessive Compulsive Inventory -Revised
Mental Contamination Report
"Dirty
Kiss" audio recording. The script was based closely on the script which was successful in evoking mental contamination in a male perpetrator sample. Changes were made to make the recording appropriate for a female as the perpetrator of the kiss. The audio was 3.5 minutes in duration, and was narrated by a male voice which instructed the participant to imagine forcefully kissing their friend's 14-year old younger brother at a party before getting caught by the friend.
The four experimental task recordings were presented using a male-narrated MP3 format audio file, with each recoding approximately 90 seconds in duration. The control group was instructed to imagine standing on a busy street corner watching the cars go past. This task was intended to be emotionally neutral. The atonement group listed to an audio recording instructing them to imagine re-entering the scenario where the "dirty kiss" audio ended. In this recording, they leave the party, sit on a park bench, and reappraise the situation, realising that the kiss was "out of character" for them. Following this, they are able to view themselves in a restored moral light. Finally, they re-enter the party and apologise for their behaviour.
1 The physical washing group performed a physical task. Their recording instructed them to utilise 20ml of mouthwash located in a plastic, transparent cup on the desk, and to gargle the mouthwash for 25 seconds, then spit it back into the cup. Similarly, the participants in the MENTAL CONTAMINATION 10 mental washing group heard audio that instructed them to imagine themself in a bathroom gargling strong, mint-flavoured mouthwash for 25 seconds.
Procedure
The experiment was conducted in a small room with two computers, allowing two participants to be tested simultaneously. Participants could not view or interact with each other during the experiment. Other distractions were minimised. Participants were initially screened to ensure that they would feel comfortable imagining kissing a young male, and were informed that some people who have experienced a sexual trauma in the past may feel less comfortable in participating. No students declined participation or withdrew before the end of the experiment. Participants were then randomly assigned to one of the four groups (mental washing, physical washing, atonement, or control). Participants completed consent procedures, demographic details, and baseline questionnaires (DASS-21, OCI-R, MCR) at their desk ("baseline"). Participants were then instructed to put on headphones attached to the computer, at which time they heard the "dirty kiss" audiotape. Participants then completed the second measurement of the MCR ("time 2"). After this, the experimental task began where procedures differed based on assigned condition (see the description of the tasks above). This was followed by the administration of the post-test MCR ("time 3"). Participants were then debriefed.
Results
A series of mixed-factorial ANOVA was used to examine the effects of time (within subjects; baseline, time 2, and time 3) and group (between subjects; physical washing, mental washing, atonement and control) on subjective ratings of mental contamination. Each ANOVA used one dependent variable of interest: feelings of dirtiness, urge to wash, internal negative MENTAL CONTAMINATION 11 emotions, or external negative emotions. Feelings of dirtiness/uncleanness scores were based on Question 2 from the MCR.
Baseline Equivalence
One-way ANOVAs revealed no significant group differences in age or psychopathology measures at baseline (all Fs < 1.20, ps > .315), with the exception of the DASS-21 depression subscale (F (3,76) = 3.294, p = .025, where the atonement group reported significantly higher depression symptoms than participants in the control condition (M diff = 4.35, p = .006, d = 0.81, see Table 1 ). All analyses reported here were also run using baseline depression scores as a covariate, but as this did not change the significance of any result, results without this covariate are reported throughout.
Preliminary Analyses
The vividness with which participants imagined the "dirty kiss" scenario was assessed at Time 2 by averaging their scores on two items: "How easy was it to imagine the scenario in your mind?" and "How clear/vivid was the imagined scenario?" There were no significant differences being found between groups, F (3, 75) = 0.47; p = .70, and the average vividness rating being between "fairly vivid" and "quite vivid" (M = 3.17, SD = 1.22).
Prior to specific hypothesis testing, and to protect against inflated Type I error from multiple comparisons, we analysed a 3 (Time) × 4 (Group) ANOVA for each of the four dependent variables. Significant Time × Group interactions were found for dirtiness (F (6, 152) = 4.67, p < .001, η p 2 = .16), internal negative emotions (F (6, 152) = 3.10, p < .001, η p 2 = .17), and external negative emotions (F (6, 152) = 2.73, p = .001, η p 2 = .11), while the interaction approached significance for urge to wash (F (6, 152) = 1.28, p = .08, η p 2 = .07). The breakdown of these interactions are detailed with regard the earlier hypotheses in the sections below.
Hypothesis One -Evoking Mental Contamination
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To test whether mental contamination was evoked, 2 (Time) × 4 (Group) ANOVAs were computed to examine the effects of time (baseline, time 2) and group (physical washing, mental washing, atonement, control) on perceived mental contamination for each DV. There were no significant Group × Time interactions for any of the four DVs (see Table 2 ). There were significant main effects of time for all DVs, such that on all indices, participants reported higher scores at time 2 compared to baseline (see Table 2 , Figures 1-4) . One-way ANOVAs indicated there were no significant differences between groups at time 2, demonstrating that all groups were equivalent on the measures of mental contamination after the "dirty kiss"
induction (see Table 2 , Figures 1-4 ).
Hypothesis Two -Neutralisation Behaviours
Hypothesis 2 predicted that physical washing and mental washing would be ineffective in reducing perceived mental contamination. To test these predictions, 2 (Time; time 2, time 3) × 4 (Group) ANOVAs were computed using the four indices of mental contamination as the dependent variables.
Feelings of dirtiness.
A significant main effect of time was found for feelings of dirtiness, though there was no significant interaction between Time × Group (see Table 3 ). This indicated that all groups had equally reduced feelings of dirtiness from time 2 (M = 3.51, SE = 0.15) to time 3 (M = 2.00, SE = 0.12, see Table 3 , Figure 1 ).
Urge to wash.
A significant main effect of time was found for urge to wash, though there was no significant interaction between Time × Group. This indicated that all groups had an equally reduced urge to wash from time 2 (M = 2.50, SE = 0.15) to time 3 (M = 1.42, SE = 0.08, see Table 3 , Figure 2 ). Table 3 , Figure 4 ).
Hypothesis Three -Impact of Ineffective Neutralisation
To assess whether final levels of internal negative emotions were related to the effectiveness of participants' neutralising actions (physical washing, mental washing, etc.), we ran a hierarchical multiple linear regression, in which baseline levels of internal negative emotion were entered as the first step, followed by change in perceived dirtiness (time 2 to time 3) at step 2. Baselines levels of internal negative emotion were not related to final intensity of internal negative emotion (R 2 = .009, F (1,78) = 0.72, p = .40). In contrast, the effectiveness of a participant's neutralising action predicted their final levels of internal negative emotion, with ineffectiveness of neutralisation being associated with more negative emotions at the end of the experiment (ΔR 2 = .16, F (1,77) = 14.79, p < .001).
A similar multiple regression was conducted using the final scores of external negative emotions as the predicted variable. Baseline levels of external negative emotion were unrelated to final levels of external negative emotion (R 2 < .000, F (1,78) < 0.00, p = .99). Once MENTAL CONTAMINATION 14 again, however, the effectiveness of a participant's neutralising action predicted their final levels of external negative emotion, with ineffectiveness of neutralisation being associated with more intense external negative emotions at the end of the experiment (ΔR 2 = .16, F (1,77) = 14.87, p < .001).
Discussion
This research extends the knowledge and understanding of mental contamination, as well as the efficacy of contamination-reducing behaviours. Consistent with previous research using the "dirty kiss" paradigm (Elliott & Radomsky, 2009; Fairbrother et al., 2005; Herba & Rachman, 2007; Rachman et al., 2012) , our use of a similar audio recording evoked mental contamination, operationalised as a perceptible increase in internal negative emotions (e.g., ashamed, guilty), external negative emotions (e.g., disgusted, angry), feelings of dirtiness, and an urge to wash. Once mental contamination was established, four experimental groups were utilised in order to examine the effects of physical washing, imagined washing, and atonement on mental contamination.
Evoking Mental Contamination
The finding that perpetrators of non-consensual acts experience negative emotions is consistent with Rachman's early conceptualisation of mental contamination (1994, 2004, 2006) , more recent findings examining perpetrators of the "dirty kiss" and clinical observations of perpetrators of violent crimes (Evans et al., 2007) . It accords with previous research that suggests mental contamination may be elicited by a wide range of stimuli/experiences, including acting in a way that transgresses one's own ethical/moral code.
Effect of Neutralisation Strategies
All four groups, including the control condition, demonstrated reduction in mental contamination during the neutralisation phase of the experiment, suggesting spontaneous decay MENTAL CONTAMINATION 15 in feelings of contamination. None of the active neutralisation strategies were more effective than the control group in reducing perceived dirtiness or urge to wash. This is consistent with previous observations that strategies such as physical washing have been ineffective in attenuating feelings of mental contamination (Coughtrey et al., 2012; Fairbrother et al., 2005; Fairbrother & Rachman, 2004; Fayard et al., 2009) , and also with studies showing that spontaneous reductions in mental contamination occur in non-clinical samples (Coughtrey, Shafran, & Rachman, 2014) .
The poorest outcomes were associated with the physical washing task, where participants used mouthwash as their neutralisation behaviour after the "dirty kiss". Although this group showed no differences to other conditions on measures of perceived dirtiness or urge to wash, their final levels of internal and external negative emotions were higher than the control and atonement groups. This suggests that not only is physical washing ineffective at reducing mental contamination, but that its use as a neutralisation strategy may be associated with other adverse effects such as the persistence of mental contamination that would normal spontaneously decay (Coughtrey et al., 2014) .
Impact of Ineffective Neutralisation Efforts
Poorer outcome on measures of negative emotion was predicted to result when neutralisation strategies were ineffective. Regardless of a participant's baseline level of negative emotion, if their neutralisation behaviour was ineffective in reducing perceived dirtiness, then they were more likely to complete the task with higher levels of internal and external negative emotion. Participants who did not report a reduction in perceived dirtiness continued to experience higher levels of internal and external negative emotions. Our results accord with previous research that has observed increased levels of negative emotion during mental contamination (e.g., Radomsky & Elliott, 2009) , but is the first to demonstrate the impact of neutralisation behaviours on these emotions.
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A Model of Neutralisation in Mental Contamination
Our results, when integrated with previous research into mental contamination, suggest a model as depicted in Figure 5 . In this model, individuals experience perceived mental contamination in response to a range of different triggering stimuli (including transgressions of one's own values/moral code), mental events, or acting as the perpetrator of a perceived immoral act. The aversive state of mental contamination motivates the individual to seek out a neutralisation strategy aimed at reducing this. Selection of the neutralisation strategy may be complicated by difficulty in differentiating mental from contact contamination. When an individual's ability to differentiate physical from mental contamination is poor, this may lead to the selection of 'decontamination' strategies that may be more appropriately applied to physical contaminants. The selection of strategies such as physical washing may be based on previous successful experience in using washing to deal with perceived contact contamination.
The use of strategies that have previously been effective in dealing with perceived contamination is done with the expectancy that these will serve to reduce perceived mental contamination. When these behaviours are ineffective (or their effectiveness is difficult to ascertain due to the absence of unambiguous visual indications as in mental contamination) this leads to perceived failure of the neutralisation strategy, which in turn exacerbates negative emotions. Ongoing use of ineffective strategies (e.g., washing) may persist due to their continuing effectiveness at dealing with physical contaminants, and ongoing poor differentiation of physical and mental contamination.
Research, Clinical, and Theoretical Implications
We believe that our results have implications for future experimental methods to and contact contamination, expectations of the effectiveness of physical washing, selection of ineffective neutralisation strategies, and the emotional impact of the ineffectiveness of these strategies (e.g., Fairbrother & Rachman, 2004; Fairbrother, Newth, & Rachman, 2005) .
Limitations
There are several limitations to the current study which we hope will be addressed in future research into mental contamination. Firstly, our sample was drawn from undergraduate psychology students with low levels of obsessive-compulsive symptoms. Although the use of non-clinical samples is common in research into basic cognitive processes in OCD (Abramowitz, Fabricant, Taylor, Deacon, McKay, & Storch, 2014) , it is not known whether similar results would be observed in individuals for whom mental contamination has clinical significance. Secondly, our experimental method utilised a relatively simple set of neutralisation strategies, which may not be identical to those used by individuals with clinical levels of mental contamination problems, either in method or duration. Thirdly, our study did not use the most well validated measure of mental contamination, the Vancouver Obsessive
Compulsive Inventory Mental Contamination scale (Thordarson, Radomsky, Rachman, Shafran, Sawchuk, & Hackstian, 2004) . Fourthly, although a check was conducted to examine how vividly each participant was able to visualise the dirty kiss contamination induction method, we did not assess how vivid the imagery of the mental washing task or atonement task was.
Conceptually, our research does not address a central issue of why individuals who experience mental contamination persist with ineffective neutralisation strategies, particularly if these elicit increased intensity of negative emotions as seen in the current study. It may be that individuals persist with cleaning behaviours that are effective in different contexts (e.g., dealing with contact contamination), due to poor differentiation of physical and mental contamination. Alternatively, it may be that the process of habituation that occurs over time MENTAL CONTAMINATION 19 (as seen in our control and intervention conditions) is mistaken for effectiveness of the cleaning behaviour, reinforcing its use.
Future Directions
The perpetuating mechanisms of washing behaviours seen following mental contamination remain relatively unexplored. Research in both clinical and non-clinical samples is needed in order to facilitate the development of effective experimental methods, and efficacious treatment methods. Replication of our study using clinical samples, ideographically generated mental contamination tasks, and more ecologically valid neutralisation tasks would strengthen the findings contained herein. 
